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Studying the formation of graphene monolayer by Langmuir-Blodgett technique. The effect 
of subphase pH and temperature on the graphene Langmuir isotherm are investigated. Also, the 
influence of subphase conditions on the surface potential of the graphene monolayer was reported, 
this study. This study helps us to understand the assembly of graphene, showing great promise in 
efficient sensors and biosensing systems. 
Graphene sheet has recently been attracted attention because its electrical properties and this 
makes graphene sheets a good candidate for the formation of novel materials with a wide potential 
for applications such as photovoltaic. The graphene sheets properties can be tuned by oxidation 
and convert the materials from hydrophobic to hydrophilic. The assembly of graphene sheets thin 
films can be formed by different methods such as spray coating, dip coating and Langmuir 
Blodgett method. Langmuir Blodgett was used to studying the formation of graphene thin film due 
to the advantage of this method the possibility of formation of two dimensions monolayer with 
control limiting monolayer area and control the thickness of thin film, etc [1]. The amphiphilic 
nature of graphene sheets could form a layer at air–water interface. The changing of subphase 
parameters leads to changes the properties of the monolayer (such as thickness, interactions 
between layers and occupied area). 
Graphene powder was purchased from (Time-Nano Company in China) and dissolved in 
chloroform with low concentration of 0.0001g/ml. Graphene solution, 1.5 ml was dropped on the 
surface of water. After 12 mins, symmetric movable barriers were compressed the monolayer at 
rate of 12 cm2/min. Graphene thin film was transferred on solid substrates by the Langmuir-
Schaefer (LS). Figure 1 shows the surface morphology of graphene sheets thin film was 
investigated by scanning electron microscopy (SEM). 
 
Figure 1. SEM image of grapheme sheets on silicon substrate. 
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Figure 2. Showing the variation of the surface potential of graphene monolayers at different subphase 
pH (a) and at different subphase temperature (b). 
Figure 2a shows the changing in the surface potential of graphene layer by changing pH of 
subphase. With increase the acidity of water lead to increase the surface potential and increase the 
occupied area of graphene layer. However, with increase the basicity leads to decrease the surface 
potential and decrease in the occupied area of graphene. This can be explained by changing in the 
charge of graphene surface that cause repulsion and/or attraction between graphene sheets. 
Figure 2b shows that the surface potential decrease with increase the temperature of subphase lead 
to decrease the surface potential. In this case, the changing in subphase temperature allows 
controlling the dissolution rate of monolayer. The result of this work could be used for wide 
potential in the biological or optoelectronic application, etc. 
The graphene layers have been formed successfully by Langmuir method. Was found that 
the changing in the pH and temperature of water subphase have an influence on the formation of 
graphene thin film. This can be useful for demonstrating the uniformity of graphene film and 
thickness. 
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